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Supplemental Experimental Procedures 
mDIP  
RNase treated DNA was sonicated and 2ug of DNA was incubated with 20ug of mouse 
anti-methylcytosine monoclonal antibody (Eurogentec) in 600ul of buffer FB (10mM 
Tris-HCL [pH 7.5], 50mM NaCl, 1mM EDTA) at 4° overnight.  100ul of anti-mouse IgG 
beads (Invitrogen) were washed and added to the DNA antibody complex and incubated 
overnight at 4°.  The complex was washed four times with FB buffer and one time each 
with FB supplemented with 150mM NaCl and then FB supplemented with 300mM FB.  
DNA was eluted by vortexing for 1 minute in FB + 1.5% SDS, then FB + 0.5% SDS and 
finally FB + 0.1% SDS. DNA was phenol:chloroform extracted and ethanol precipitated.  
DNA was resuspended in 80 ul of water.  A fraction of this DNA was used for 
quantitative PCR analysis to determine the pull down efficiency.  The sensitivity of this 
mDIP approach is verified by performing quantitative real time PCR analysis to assay the 
enrichment of the known methylated DNA sequences such as the IAP gene, a retroviral 
element heavily methylated in the genome (Figure S3).   
 
 Microarray Hybridization 
For gene expression analysis, we ran the isolated RNA through a Qiagen RNeasy 
minElute column (Qiagen) and tested the quality of the RNA on a NanoChip (Agilent).  
We converted the RNA into cDNA and then the cDNA into cRNA using the Agilent Low 
RNA Input Linear Amplification Kit (Agilent).  We using a Nanodrop (Nanodrop) to 
quantify the labeled cRNA and used 0.75ug of each sample for hybridization.  Probes 
were fragmented in a mix of labeled probes, 10X blocking reagent (Agilent), and 25X 
Fragmentation buffer (Agilent).  Reaction was stopped with the addition of 2x 
Hybridization buffer (Agilent).  We used Agilent Whole Genome microarrays for 
expression studies.  Slides were hybridized at 65° for 17 hours at 4 RPMs and then 
washed once in Agilent Gene Expression wash buffer 1 and once in Agilent Gene 
Expression wash buffer 2 before a quick wash in acetonitrile.  Slides were scanned 
immediately after washing to prevent ozone degradation. Arrays were performed in 
triplicate.  For genomic methylation analysis, we quantified the amount of pull down 
DNA with the Nanodrop.  At least 250ng of DNA was used for labeling.  To label the 
probes, we used the BioPrime CGH labeling kit (Invitrogen).  Labeled probes were 
cleaned with a Microcon-30 (Millipore) and quantified again with the Nanodrop.  
Labeled probes were mixed with 10x blocking agent, mouse Cot-1 DNA (Invitrogen), 
yeast tRNA and 2X hybridization buffer. We used custom mouse promoter microarrays 
from Agilent that contain probes on average spanning -800 to +200 bp.  Slides were 
hybridized at 65° for 40 hours at 10 RPM and then washed once in Agilent CGH wash 
buffer 1 and once in Agilent CGH wash buffer 2 before a quick wash in acetonitrile.  Slides were scanned immediately to prevent ozone degradation.  We performed a total of 
seven hybridizations using DNA from various passages of mESCs. 
 
Statistical Methods 
Intensities of the red and green channels were obtained for the seven replicates of the 
mDIP hybridizations. A t-test was then performed between the red and green channels 
and the p value (p < 0.01) for each probe was used to identify probes with significant 
methylation. Gene Ontology annotation and ontology files were downloaded from 
www.geneontology.org.  We computed the enrichment of each term in the ontology in 
the methylated list of genes compared to a background list that contains all the genes on 
the two arrays.  P values for enrichment are computed using the hypergeometric 
distribution.   For comparisons across different data sets, we calculated overlap 
percentages.  Data sets used for comparisons were as follows: Histone marks (Mikkelsen 
et al., 2007), PcG (Boyer et al., 2006), Oct4/Nanog (Loh et al., 2006).  For certain 
comparisons, we computed a P value using the hypergeometric distribution.  All of the 
above calculations were performed using Matlab (Mathworks Inc.).  For gene expression 
analysis, we used FOCUS for our first round of identification of up or down-regulated 
genes (Cole et al., 2002). A Student’s t test was used to compare quantitative real-time 
PCR analysis for gene expression. 
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Figure S1. CpG Island Methylation 
Using a restriction enzyme technique (Yamada et al., 2004), we screened a number of 
CpG islands to see if they were methylated.  Briefly, DNA was digested with either 
McrBC or HpaII overnight. After phenol:chloroform extraction, the DNA was ethanol 
precipitated. DNA was then PCR amplified using primers that flanked the restriction 
sites.  Depending on the presence or absence of PCR products for each enzyme, one can 
determine the methylation status of the CpG island. A known methylated gene is included 
as a positive control (Abcg2).  
 
Figure S2. Gene Expression Profiling of DNA Methylation-Deficient 
mESCs 
(A) The chromosomal location of the 154 genes that are upregulated in Dnmt1-/- mESCs 
compared to wild type mESCs.  The percentage of genes upregulated on the X 
chromosome is 20%.   
(B) Confirmation of two X linked genes that are upregulated in Dnmt1 -/- mESCs by Q-
PCR analysis. * P <0.05. Error bars represent standard deviations. 
  
Figure S3. Quantitative PCR Analysis of mDIP Procedure 
We performed Q-PCR on all of the fractions of our mDIP to test the efficacy of the 
procedure.  We used primers for IAP and H19 (not shown) genes for methylated controls 
and Csa and b-Actin (not shown) for unmethylated controls.  The Ct values were 
converted to a starting quantity and then all amounts were used to determine the total percentage of DNA in each fraction, as reported in the graph.  Only mDIP procedures 
that resulted in high binding of methylated controls and low binding of unmethylated 
controls were used for microarray analysis.  Primer sequences were described in (Weber 
et al., 2005).   